Introduction
============

Psoriasis is an immune-mediated inflammatory disease with a genetic basis. Inflammatory cells and their secreted products such as cytokines, chemokines and growth factors ultimately lead to keratinocyte hyperproliferation, epidermal thickening, and angiogenesis with marked ectasia of blood vessels.[@b1-ccid-11-415]

Transforming growth factor-β (TGF-β) is a multipotent cytokine that regulates cell growth and differentiation. Three isoforms of TGF-β (TGF-β1, 2 and 3) have been recognized in human tissues. TGF-β1 is the predominant isoform in the majority of tissues including the skin.[@b2-ccid-11-415] The skin has been shown to be an important target tissue of TGF-β1, and its receptors are detected in epidermal keratinocytes.[@b3-ccid-11-415] TGF-β1 has a contradicting role in the pathogenesis of psoriasis. It has been demonstrated to inhibit the growth of keratinocytes, but occasionally it stimulates keratinocyte proliferation due to a secondary effect of the increased inflammatory cytokines and chemokines in psoriasis IL-1, IL-6, IL-8. TGF-β1 also stimulates the growth of fibroblasts and induces angiogenesis and vasodilatation observed in early psoriasis.[@b4-ccid-11-415]--[@b6-ccid-11-415] Strong evidence was provided that psoriasis-like skin inflammation is closely related to overexpression of latent TGF-β1 in the epidermis.[@b3-ccid-11-415] Moreover, it mediates psoriasis-like lesions in mice.[@b7-ccid-11-415]

Increased TGF-β1 in the epidermis and the serum has been found in psoriatic patients, which was closely correlated with disease severity.[@b8-ccid-11-415]--[@b10-ccid-11-415] However, the mechanism of increased serum levels of TGF-β1 in psoriasis remains unclear. In other diseases, TGF-β1 polymorphism significantly affects serum levels of TGF-β1.[@b11-ccid-11-415],[@b12-ccid-11-415]

Regulation of cytokine levels has been shown to be under genetic control. Genetic polymorphisms in the coding and promoter sequences of their genes affect the rate of cytokine expression. Association of allelic variations in specific cytokine genes has been reported in several diseases including T-cell-mediated diseases of the skin.[@b13-ccid-11-415]

The human TGF-β1 gene is located on the long arm of chromosome 19. TGF-β1gene has some polymorphisms; two in the promoter region at positions 800 G/A and 509 C/T and three in the coding sequence at positions 869 T/C, 915 G/C and 1628 C/A. TGF-β1 gene polymorphism has been detected in many immune-mediated diseases such as systemic lupus erythematosus,[@b14-ccid-11-415] systemic sclerosis,[@b15-ccid-11-415] rheumatoid arthritis,[@b16-ccid-11-415],[@b17-ccid-11-415] Crohn's disease[@b18-ccid-11-415] and asthma,[@b19-ccid-11-415] yet it remains to be determined whether these polymorphisms are linked with psoriasis.

This study aimed to assess the possible role TGF-β1 gene polymorphism has in psoriasis and its relation to psoriasis susceptibility in a group of Egyptian patients.

Materials and methods
=====================

This cross-sectional study involved 70 patients with psoriasis, and 100 healthy volunteers served as controls. All participants were recruited from the Dermatology Outpatient Clinics of Kasr-Al-Aini Hospital and National Research Center. The study was approved by the Dermatology Research Ethical Committee (DermaREC) of the Faculty of Medicine, Cairo University. A written informed consent was signed by each patient and control. The parents of the four patients under the age of 18 provided the written informed consent for participation of their children. Inclusion criteria were patients with psoriasis vulgaris who did not receive any treatment for at least 2 months before the recruitment to allow proper grading. Patients with other types of psoriasis and controls with a positive family history of psoriasis or other immune or inflammatory disorders were excluded.

All patients were subjected to careful history taking and clinical examination. The extent of psoriasis was determined using the Psoriasis Area and Severity Index (PASI) score.[@b20-ccid-11-415] Accordingly, the patients were classified into mild (PASI\<7), moderate (PASI 7--12) and severe psoriasis (PASI\>12).

Detection of TGF-β1 gene polymorphism at codon 10
-------------------------------------------------

Three ml of venous blood were withdrawn under complete aseptic conditions from every patient and control subject. Blood was then collected in sterile ethylene diamine tetra-ace-tic acid (EDTA) vacationer tubes. Samples were either stored in the same vacationer at −20°C or used directly within 24 hours for detection of TGF-β1 gene polymorphism by PCR.

Genomic DNA was prepared from peripheral blood lymphocytes using QIAamp DNA mini kit (QIAGEN Inc., Germany). The TGF-β1 polymorphism was genotyped by PCR-based restricted fragment length polymorphism (PCR-RFLP) analysis. Amplification of codon 10 located in exon 1 of TGF-β1 gene was performed through PCR reaction using gene-specific primers.[@b21-ccid-11-415] The presence of TGF-β1 polymorphism yielded specific products of 123 bp. The following primers were used: 5′-ACCACACCAGCCCTGTTCGC-3′ and the reverse primer sequence was 5′- AGTAGCCACAG-CAGCGGTAGCAGCTGC-3′. PCR reaction conditions of 25 µL were: initial denaturation 94°C for 5 minutes; 35 cycles of 94°C for 30 seconds, 66°C for 30 seconds, and 72°C for 30 seconds; with final extension 72°C for 7 minutes. Amplified PCR product was analyzed for successful amplification on 2% agarose gel electrophoresis stained with ethidium bromide. RFLP analysis of succeeded PCR product was digested with 10 U of PstI-fast restriction enzyme (Fermentas, Waltham, MA, USA) at 37°C for 15 minutes. Digested PCR products were analyzed in a 3% agarose gel. The genotypes were recorded as Leu/Leu (TT), Leu/Pro (TC) and Pro/Pro (CC); CC genotype is the wild type.

Statistical analysis
--------------------

Statistical analysis was done using IBM SPSS Statistics version 22 (IBM Corporation, Armonk, NY, USA). Numerical variables were described using mean and SD or median avnd range. Categorical variables were expressed as frequency and percentage. Comparison between two means was made using Student's *t*-test and or Mann--Whitney test as appropriate. Chi-square or Fisher's exact test was used to examine the relationship between categorical variables. Logistic regression was used for risk estimation expressed as odds ratio (OR) and its 95% CI. Hardy--Weinberg equilibrium (HWE) was tested for patients, controls and their combination using Chi-squared test. *P*-values \<0.05 were determined as significant.

Results
=======

The psoriasis group included 41 males (58.6%) and 29 females (41.4%) with a mean age of 42.5±13.4 years ranging between 16 and 70 years. The control group included 55 males (55%) and 45 females (45%) with a mean age of 30.6±6.5 years ranging between 18 and 40 years. Early-onset type one psoriasis (onset before 40 years) was found in 42 patients (60%), while 28 (40%) had late-onset type two disease. The disease duration ranged between 6 months and 50 years, with a median of 10 years. According to PASI score, 38 patients (54.3%) had mild, 19 (27.1%) had moderate, and 13 (18.6%) had severe disease. Ten patients (14.3%) had psoriatic arthritis and 48 (68.6%) of patients had a positive family history of psoriasis.

Genotyping of TGF-β1 codon 10 gene ([Figure 1](#f1-ccid-11-415){ref-type="fig"}) is shown in [Table 1](#t1-ccid-11-415){ref-type="table"}. Psoriasis patients had a significantly lower proportion of the wild CC genotype (*P*=0.045). In a logistic regression model, the presence of TT genotype was associated with a 3-fold risk of psoriasis compared to CC genotype (*P*=0.016, OR: 3.13 95% CI: 1.24--7.88). On the other hand, TC genotype was not associated with a significant risk of disease (*P*=0.239). T allele was significantly more frequent in psoriasis patients (*P*=0.017).

TGF-β1 gene mutation was significantly higher among psoriasis patients with positive family history (*P*=0.007). Otherwise, TGF-β1 gene mutation was not associated with age, sex, onset, duration, and severity of disease, and psoriatic arthritis ([Table 2](#t2-ccid-11-415){ref-type="table"}). Genotype distribution was consistent with HWE (χ^2^=0.175, *P*=0.676 for patients), (χ^2^=0.917, *P*=0.338 for controls), (χ^2^=0.591, *P*=0.442 for combined group).

Discussion
==========

This study showed that T869C polymorphism of TGF-β1 was significantly associated with susceptibility to psoriasis (*P*=0.045). Homozygous mutation (TT) was associated with 3-fold risk of psoriasis, but heterozygous mutation (TC) was not. TGF-β1 gene mutation was significantly more common among patients with positive family history (*P*=0.007). The point mutation in position 869 at codon 10 involves alleles T (leucine) and C (proline). The latter denote that the frequency in genotypes among psoriatic patients and control groups are not similar, with the frequency of T allele, which represents high producer genotype (meaning increased liability to induce polymorphism), is more than C allele which represents low producer genotyping (meaning a decreased liability of polymorphism induction).

Our findings are different from a Polish study of TGF-β1 gene codon 10 (T/C) and codon 25 (G/C). The authors did not find a significant difference between psoriasis patients and controls in the two codons, ie, TGF-β1 gene polymorphism in codon 10 and 25 are not associated with susceptibility to psoriasis vulgaris.[@b22-ccid-11-415] However, they reported a significant difference in TGF-β1 polymorphism between early and late onset psoriasis. In the current study, there was no significant difference between early and late onset psoriasis (*P*=0.201). We believe that this contradiction regarding genotypic differences between patients and controls and between early and late onset of the disease could be due to different genetic factors that can present between different ethnicities. Moreover, the etiopathogenesis of psoriasis is multifactorial.[@b23-ccid-11-415]

In the present study, we did not find a significant association between TGF-β1 gene codon 10 polymorphism and the presence of psoriatic arthritis (*P*=0.359). Interestingly, previous studies[@b16-ccid-11-415],[@b17-ccid-11-415] found an association between rheumatoid arthritis and polymorphism of TGFβ1 gene at nucleotide T869C.

Settin et al[@b24-ccid-11-415] assessed cytokine gene polymorphisms in psoriatic Egyptian patients from the Nile delta. The authors found significantly higher frequencies of certain genotypes of different cytokines such as IL-6, IL-10 and TNF-α. They concluded that the genetic polymorphisms related to those cytokines showed a particular pattern of association with psoriasis. These results together with that of the current study may indicate that the presence of polymorphic genotypes of different cytokines in Egyptian psoriatic patients may play a role in the etiology of the disease.

In conclusion, the present study demonstrated that the TGF-β1 gene polymorphism of codon 10 at T869C nucleotide is associated with susceptibility to psoriasis in Egyptian patients. This polymorphism is more common in patients with a positive family history of psoriasis. Whether this polymorphism is associated with increased production of TGF-β1 detected in psoriasis with a subsequent increase in keratinocyte proliferation, angiogenesis, and asodilatation observed in psoriasis, is yet to be determined. Further studies are warranted to investigate the role of TGF-β1 in psoriatic skin and whether it can be considered as the basis of future gene therapy in the treatment of psoriasis.

The molecular sequence used deposited in GenBank (accession number: BC000125.1).
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![TGF-β1gene polymorphism at codon 10 (T 869C).\
**Notes:** Agarose gel showing RFLP analysis for polymorphism in the TGF-β1 gene at nucleotide +869 (T869C) producing a Leu/Pro substitution at codon 10. Lanes 1, 5--13 show the Pro/Leu genotype (TC). Lanes 2 and 3 show the Pro/Pro genotype (CC). Lane 4 shows the Leu/Leu genotype (TT).](ccid-11-415Fig1){#f1-ccid-11-415}

###### 

Genotyping and allelic frequency of TGF-β1 gene in psoriasis patients and control group

  Genetics            Psoriasis (n=70)   Controls (n=100)   *P*-value   OR (95% CI)
  ------------------- ------------------ ------------------ ----------- -------------------
  Genotype                                                  0.045       
  CC                  12 (17.2%)         29 (29.0%)                     1
  TC                  36 (51.4%)         54 (54.0%)         0.239       1.61 (0.73--3.56)
  TT                  22 (31.4)          17 (17.0%)         0.016       3.13 (1.24--7.88)
  Allelic frequency                                                     
  C                   42.9%              56.0%              0.017       1.70 (1.09--2.62)
  T                   57.1%              44.0%                          

###### 

Relation between of TGF-β1 genotypes of psoriasis patients and the characteristics of patients and disease

  Patients                   Wild-type (CC) n=12   Mutant (CT & TT) n=58   *P*-value
  -------------------------- --------------------- ----------------------- -----------
  Age (years)                42.4±13.9             42.3±12.0               0.985
  **Sex**                                                                  
  Male                       6 (50.0%)             35 (60.3%)              0.536
  Female                     6 (50.0%)             23 (39.7%)              
  **Family history**                                                       
  Positive                   4 (33.3%)             44 (75.9%)              0.007
  Negative                   8 (66.7%)             14 (24.1%)              
  Disease duration (years)   8.0 (0.5--50.0)       5.0 (1.0--20.0)         0.155
  **Onset of disease**                                                     
  Early                      5 (41.7%)             37 (63.8%)              0.201
  Late                       7 (58.3%)             21 (36.2%)              
  **Severity of disease**                                                  
  Mild                       6 (50.0%)             32 (55.2%)              0.832
  Moderate                   3 (25.0%)             16 (27.6%)              
  Severe                     3 (25.0%)             10 (17.2%)              
  **Psoriatic arthritis**                                                  
  Positive                   3 (25.0%)             7 (12.1%)               0.359
  Negative                   9 (75.0%)             51 (87.9%)              

**Notes:** Data are presented as mean ± SD, median (range), or No. (%).
